Radiative Capture of Tensor Polarized Deuterons on Hydrogen Isotopes by Hugi, M. et al.
agreement a t  a l l  energies  wi th  the  photo-dis integrat ion t ~ r e s e n t  address:  CEKN, Geneva, Switzerland 
da ta  of OIFallon e t  a l .  and with those of Ref. 2. The §present address:  TKIUMF, Vancouver, B.C. Canada 
prel iminary r e s u l t s  of the analyzing power measurements 1) F. P ra t s ,  Phys. Let t .  E, 23 (1979). 
a r e  shown i n  Fig. 4. We plan t o  complete the  ana lys i s  2) R. Abegg e t  a l . ,  Phys. Let t .  118B, 55 (1982). 
of the  da ta  i n  the  next few months. 3) J.P. Didelez e t  a l . ,  Nucl. Phys. A143, 602 (1970). 
4) N.M. O'Fallon, L.J. Koester, and J.M. Smith, Phys. 
*present address : Univers i t a t  Basel,  Base1 Switzerland Rev. C 5, 1926 (1972). 
RADIATIVE CAPTURE OF TENSOR POLARIZED DEUTERONS ON HYDROGEN ISOTOPES 
M. Hugi*, H.J. Karwowski, W.K. P i t t s ,  J.D. Brown, V.R. Cupps, H.O. Meyer, P. Schwandt, and I.J. VanHeerden 
Indiana University Cyclotron F a c i l i t y ,  Bloomington, Indiana 47405 
Kadiative capture  i n  few nucleon systems is, by While p ( d , y ) 3 ~ e  i s  i n t e r e s t i n g  i n  i t s  own r i g h t ,  
now, an es t ab l i shed ,  ongoing experimental program a t  t h e  major purpose of t h i s  experiment was the  s tudy of 
IUCF. A v a r i e t y  of physics quest ions  a r e  addressed by the  d ( d , ~ ) ~ H e  r act ion.  The s a l i e n t  f e a t u r e s  of t h i s  
such measurements. For example, the  2 ~ ( d ,  y 1 4 ~ e  r e a c t i o n  a re :  
r e a c t i o n  i s  i n t e r e s t i n g  i n  t h a t  measurements of the  1)  It is  the  s imples t  i s o s c a l a r  process ,  
proceeding v i a  an E2 mul t ipole  t r a n s i t i o n ,  
t ensor  analyzing powers a r e  n a t u r a l l y  s e n s i t i v e  t o  the  
2) Many meson exchange cu r ren t s  do not con t r ibu te ,  
D-s t a t e s  of the  f i n a l  nucleus. because of the spin- isospin  s t r u c t u r e  of the  
react ion.  This f a c t ,  along with  ( I ) ,  should 
We took d i f f e r e n t i a l  cross  sec t ion  vector  (Ay) and s impl i fy  the  t h e o r e t i c a l  a n a l y s i s  considerably. 
t ensor  (Ayy) analyzing power da ta  f o r  deuteron capture  3) The measurement of Ayy should give  a c l ean  
measurement of the  asymptotic normal izat ion of 
a t  Ed = 80 MeV on both hydrogen and deuterium during a t h e  D-state p robab i l i ty  of 4 ~ e .  
f i f t e e n  s h i f t  run i n  October 1983. The l ~ ( d , y ) ~ H e  While i t  has been known f o r  some time t h a t  4 ~ e  
measurements extended the  2 ~ ( p ,  y )3 ~e measurements of possesses a non-zero D-state p r ~ b a b i l i t y , ~  previous 
Exp. a207 t o  lower energies .  I n  add i t ion  the  measurements of the  r e l a t i v e  D- t o  S-s ta te  p robab i l i ty  
l ~ ( d , y ) ~  ~e r eac t ion  serves  a s  a "set-up" r eac t ion  f o r  which r e l i e d  on (d,cx) pick-up reac t ions2  a r e  not 
t h e  more d i f f i c u l t  d(d ,  y ) 4 ~ e  measurement, s ince  the  unambiguous. 
former has a cross  s e c t i o n  which is more than a f a c t o r  4 Ex i s t ing  da ta  a t  20 1teV f o r  the  cross  s e c t i o n  
of 100 l a r g e r .  
The experimental se tup was s i m i l a r  t o  t h a t  
have been i n  good agreement wi th  t h e o r e t i c a l  
expec ta t ions ,  showing the  s in220 d i s t r i b u t i o n  expected 
descr ibed i n  the  preceding con t r ibu t ion ,  but with a of an E2 t r a n s i t i o n .  At 376 MeV, where only a smal l  
modified charged p a r t i c l e  te lescope t o  allow de tec t ion  amount of da ta  e x i s t s Y 5  s t rong  dev ia t ions  from the  
of the  low energy y4He r e c o i l s .  Detection of both t h e  s in229 -shaped angular d i s t r i b u t i o n  were repor ted and a 
photon and the  outgoing r e s i d u a l  nucleus gave very maximum i n  d i f f e r e n t i a l  cross  s e c t i o n  was observed a t  
c l ean  spec t ra ,  with the  He background from competing 9cm=900 i n s t e a d  of the  expected minimum value. 
r eac t ions  es t imated t o  be about 2-3%. Preliminary ana lys i s  of the  da ta  shows a 4 ~ e  peak 
i n  the  charged p a r t i c l e  energy-TOF plane t h a t  is *present address : TKIUMF, Vancouver, B.C. Canada 
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